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^ (57) Abstract: After a silicon oxide film (9) is formed on the surface of region A of a semiconductor substrate ( 1), a high permittivity 
insulation film (10), a silicon film, and a silicon oxide film (14) are deposited sequentially on the semiconductor substrate (1). It 
^ is then patterned to leave the silicon oxide film (14) in a region for forming a gate electrode, and the silicon films (13n, 13p) are 
<~s processed using the patterned silicon oxide film (14) as a mask. At the time of removing the silicon oxide film (14), etching is 
performed under such conditions that the etching selecting ratio of the silicon oxide film (14) becomes high for the high permittivity 

O insulation film (10). The high permittivity insulation, film (10) is also left beneath the end part of the gate electrodes (13n, 13p) in 
order to ensure its withstand voltage thus enhancing tfie characteristics of an MISFET. 
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Semiconductor Field Effect Transistor) Its V =i>^£l*fbbfcitfb^ 

bfrb&#^ *©3lfl^fcfclKJiW&£fc«k fci:jt«s A1 2 0 3 »br 
;V^-e?A, 771/^) ^CD^JS^fbifeJ: D 3&Slftffil«*«SiSae (High-K 
JK) cD«Rffl3bstfta*f^nTV>%o 
20 fetalis #H2 0 0 0-2 2 00 7^gRfc:fck hM^Jil^^S^ 
fHR-tffitlft bfe^^^m*si3«8^ tit V ^ 3 o 

tts ^#:^lS]^M©W^-^{^*bT*5D, MISFE 

bfrb&ft 5 ^ IraSllll^-^SRAM (Static Random Access Memory) ^(D*^ 
25 'JfcfflV^&niMI SFETfcjfclvTtts *(D7— YWM^'f— hmM<Dmmte 
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*$&m(Dnmi±, mmmmmmmzv-hmmmicm^tcMi sfet^wt 
10 z*mi&Mm®&Mm(Dn&(D\ft±*m%zb*BtisbT2>o 

imnmmm3t>f- hmmm^m^u isfe T*mT%*mi&m 
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1 o &*7rs-rmfo<Dmffim mmx* & %> 0 
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wTs *%W(Dmm(DfcM*mm^^xmmiz.mwT%>o 
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20 mmmmzf$>£ti%>mmx&2>o %tcs mt&Aiz^ ii^^i/Smisfet 

(J^Tn r nM I S j QN^^ti^>^QN-A*5J;t>*p^^^;V^ 
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-T£o ££>tc: N ^BMfcfcs nf-t^MM I S FE T QnA9fM$ti§i^Q 
n-A£<fct>*p^*;^MISFETQp *x 3 Q p - A "T 
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1 *mm-t%o ^(D^-m^mk 1 ^mmi^x^omm^m^ o.oi//m 

gjft©SSV^ U =i ZsWfiM 2 &J&#U ^VA^r^CD±jg^ C VD (chemical vap 
or deposition) &T*J¥£ 0 . 1 v.vM.m.(Di/ U 3>iM3 £ig«-T3o 

2 & zxp^mmm 1 h* ^ >f ^ y ^ > c ^ t «t x> ^ m^mmm<D 

10 ^zg*«*£ 1 0.35 AtmSfi©* ; ?^«t«4 atMtS, 

VD^T^ U 3 >&ff30t4 b &ift*rr£o 

|g|3£7jrr<fc5£ N S'U :n>^fbJ3ll4b©^®£CMP (chemical mec 
15 hanical polishing) mxfflm Its m^rfrW&A aCDrtSBfcS" U =3 >iHbM4 b 

*mi?z:£iz&*)mttM*i&m?2>o *nm**4r 1 1 o o o o c© 

l. 0 ZOmttMte, ffi&AtmmBiXDM, iMQN-Ahfl^QP-A^© 

EKfcjSVT.fcSfcs ^#A:feJ;tfB©nMI SJfcfifcm® (QN-A^ Q 
n-A) §l/^b^->RP3t-IV\ 1g*8A:fc<fcVB©pMI SMii 
25 (QP-As Qp-A) fcngpRm (P) Ht^Abtn 

•>^;V7*^-rSo ±I3U>{*s &WlitAx^-5 0 0~10 0ke 
Vs K— XS5 x 1 0 11 — 5 xl 0 12 cm- 2 T!tA$^ i^M-^^T2 
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tJtB©pMIS^i^(QP-A, Qp-A) §l/^b;^->RP4t! 
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S£fc£«fc!K ^-hlMM»I^IMI*JtlS[«J»<bT*s ^*£*^<T3d*: 

l§lnmWTfct5J:'J-^t^lOA/cm 2 ^x.tlJ^ilti ( 
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1 3^B^bfems £©1^* h;^->RP 1 3£*x^^bT^Un>jg|l 
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«fc£J*B©pMI S^ffim (QP-As Qp-A) 0^'Jn>|il 3^pI^'J 
25 n>MiUKl 3plc^So £©*>U 3 >ISI1 3fck £ J: 5 fc. nMI 
S*5ckT>*pMI S©^— h«H£&&#, i©J;5t, nMIS®^-Mi^ 
nit^ pMI S©^-Mi^pSfct5Ci:tJ:^ {gb£lMirc&^-v 
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10 01 stc^-r^fcs ^U3>KftaKi4*is§i*-rs©7?fta*Sx c© 
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•&fc©T?x ^- htmm mmmmmmmi o) ©sBtflE§«i«T?#*o - 
(mmum $111 ^y^Rfwi 4§-?7^t:y-Mi§x 

**->^U <*££s H3 Sfc^-TJ^fcs ^Un>IWbKl 4£fci:£fc£#.S a 
(HF) fcteffllvClifcSbfc*^ ^-Mgl30WT$T'X^>^ 

fcfcfcgv^ z.tib<Dmj&ltm\z (Si0 2 ) X$>\), J/'j3>IWbRl 
4 ©USDS**, l l©MISfc^bT^fr^^v^2;lc:«fcSo iuaibfc 

£5£x fc££i£s MHbJRl 1 lfcJ\ $*-h«ffi©ti#s 0. UmWTi:& 

15 tfes ^i-s m3 4fc^-r£5k:, ZCD^v?-y>?mz, "torn 
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^20t:^tJ:5ts mopMISMfl (QP-A) ©n<^ 

WiBO0ne7ai;i/7t:p-^##:^l 6a«U ffi^Tngi^SM&K fc£ 
5 *.«»J >S^>ftAU /1>*-X;i/— * b ry^Jik bT^tl-T^^D- (Halo 

- 3 k e Vs K— Xfi 1 x 1 0 1 5 c m~\ ±13 U >»s fc k^«^Xx^;i/^- 
5 5keV, F-Xi4xl0 12 cm- 2 t^A^l.o 
mz-s fS«A©nMISMi« (QN-A) ©p 8 fcn^&fctk 
10 £;U£fciii£-f 2J->&ALTs 3n©PKHCDp^3i;i/8fc:n-^ 

V, F-X*2 x 1 0 15 cm"\ ±SB#P>t±s fehxfiftAx^;^- 2 0k 
eVs h*-X16xl0 12 cm- 2 m^ o 
15 02 lfc*vr.fc-5fcx I^BOpMISMf^l (Qp-A) On-!;x 

So ±IH7^<h^n>^ feJ:iliaAx^-2~3keV, F-XSlx 
20 1 0 1 5 c m- 2 , ±IB U ^y^A^*;V=¥- 55keV, F-X* 1 x 

1 0 13 cm- 2 T*&A£ft&o 

&fcU ^B©nMI SffM^ (Qn-A) © p t> ^ 8 Id nllPNifctK 
hx.{ifc^^-r^->v±XLTs bS^l 3n©M{U©p^i;i/8(cnMfe§i 

25 M (H^T) ZMffcrZo ±IBtmiis fehi«?lAx^-3keV, H 
-Xi2xl0 15 cm-\ ±f3tfn>&s fei:x.ffi±Ax^-5.5keV, 
F-Xllx 1 0 13 cm- 2 T&A£ft&o 
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s v-vmmi 3ris 1 3 txDmmi&M (mm) 1 8*ftm?z 
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10 *^JlB©^fcj5V>T{^ ^gtm««ill 0£iK H^*- ;n 8 

^>^#JtA/£&s hSfii (13n, 13p) ©WTST»x^>^ 
15 024^ ®2 3©nMI SMffcffl&Qn-A(D&fr$&m*iFlro mmlrZ 

^mmmmmmmi ot± N +m h***--;i/ («j§o i 8©tit*isu 

tt^, h 1 3 nTOiffiSS^iKSSIft 1 0 ©!BW 1 ^##36 

tS©^®gPOi|iW2cfct)/J^V> (WKW2)o 
m^X, W2 5km1r&5^ *M ;i/l 8£<fc£*y-b*mi 3eu 

20 13pm^^ cnfe©IHfc»mbfc*«AeD^U3>iWhJK9fts 

02 6fc s 02 5©nMI S^^4KQN-A©SP^4fc*:ia*^-ro 0***-* 

25 witts isv^>Mihm9<Dmmu<Dmw2&t)>h£^ (wi<w2) 0 
>mm 9 hommwk-fr e> 5-6 nm*ag©y- haggis 

1 2M^fl5 (|2 5)o 
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^«fcVBOnMISM««l (QN — A N Qn-A) ©p»>ai;i/8 fcnS^»tt» 

ymttmrn 1 9 zmmrzo n + m^mi^mm 1 9 ^f-Mii 3 n* «kv 

ft3o eiCDnMI S6DV— ^ Kl/-f>J:^-Mil 3nW»t I^ID 

10 l/^W->RP19^i*U lx^Xh/l 

^->RP2 OST^^i:bT|g*SA*«tVB©pMI ST&jftfRft (QP-A, 
Qp-A) ©n£:*;i/7fcpSPNm 1thZ&7 vfcKu>%:-( •ty&XXs, 
3p©Wij0n^3i;v7t:p + M^fr^2 OMt^o p + M 

¥$#$8$ 2 o&, y-hs^i 3p*,tw h*^*-;n st^b-ciBfi 

15 ^Jfc^^tU pMISCDV-X, K W >hLT^tt£T&o g;fc N d©l^s 
pS^JWi!fel±y-hmffil 3p*fc*^X$tt*o ^OpMISOV-^ HP 

«a^h^^^o &wcn b^xb^^— >rp2 o§i^*-r^o 

20 H2 9 t^-rj;^^ fflKuft&M!2 lai:bTs fc£;Lf£JP£l 0~ 

2 0 nmfflft©="Vl/ Mi*, fcii^ii^^y *Sre3M*f*2£tR l±fci£8t"ra 

o 

HI 3 0 Kl^-r «fc 5£s 500-600 °C*lJ^©f&^£^#f*^fc 1 
tiltnMI SCD^-h«fll 3ncD^®^n + M^^IMl 9©^®, * 
25 <fcl>*pM I S CD^- hH13p <D$m h P 2 0 <D&ffi fc3HRB9 

£JP£ 3 0 nmfiJgs JtffiSU Q c mg£©=i^;i/ h U HJf 2 1 b 

13 0)o 

13 



WO 2004/017418 ^^JP2002/008284 

^"ClifcSU &lvCS"J1M KJ12 1 b(Digmfifc(Dlttb7 0 0-8 0 0°C®& 

5 &£®T\ V-hmmi 3iu 1 3p(0±fiBfc*V>T*^U^ KJB2 lb£B 
^nciitf-cSs ^-hSffi (13n, 13p) @#©<l£ffiififb%0*c:fc# 

*fc> ^U^-f K»2 lb lis n + M*NMMgijU 9^i^p + M^##:^2 

10 o (v-^s i»w>fw) <D±B\z$mafetis - ft e> (D{mttfc*m 

i0.t^^-Mi(13ns 13p) ±fc5/U1M KJBfcJ&Jfrrafctofc: 
{is ^^X^CDHU^Tfcv y-hm^±©^U3>^bM14*$BffIB^f^T-|^ 
15 ASftTl^tUfJttVi El3 2tc N H3 lCDnMI S^^QN- Aj3«ktJfQn 

EI 3 3 IZTjkT&o Ms 3Mlf*2&R 1 ±fc*> U ^ >iHbJH 2 2 *7&#Lfc 

¥fi^b-rSo ^U=i>^«2 2£ s &hx.iiTEOS (tetra ethyl ortho si 
20 licate :Si (OC 2 H 5 ) 4 ) (0 3 ) h^V-^Mzm^tz^X^ 

2\zmm\ i 2z&Bmt%<> ^<Dmmi2 3&, fei:^.{in + M^^i^i 9 

25 -h«ffi±fc*?gfife$tLSo 

3cD^$^4f^#f$^|RlCD^®K:^>^b^s fcfc^. 

CVDMitl.o *©SU ^?L2 3m©^©^-^>^bJ3i*5J:r>*^> 
^X:r>M£s ttb.Z&CMP&\z&bfa&LXWffi&2 3(Dftmz7^?2 4 
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5 fc 

#^SS©7f^fc::i3l>Tfck 2aeDy-MM5«JR (1 Is 12) 
10 aMISFET*WcttlBb&tfs A^^^M^n^ MISFET©^ 

*m 1 s f e t ttmmcmm%mm?n&*<Dyimifi*% i\, 

15 T\ iP<ffMb^^bMcz)^-e^-r^c:h%aTtlT*fe?»o 

si 3 4~m 3 6 *#^bft^&attwbfc«t -5 ^ mm.M.fc*£<m < znzo 

tot, ««A<OMISFET©^~h«S3SdR*«Ui||Jti;U *©TS££ft^ 
20 £#-£££0 

^4b\ 1S«AOMI SFETcD^-h^J3i^ s OTW^M^ 2 JM&fc 

25 iifcs liA©^*- h^^JJi 1 2 y n >BMb»t©*-C«WSbfc«^i:lt^ 
ts ^y:3>^bM9©JP££^<T*£3£^^ ^^^4a©p f 3gp©^ 

XDffim 1 fc^Tfck 1M 1 8* 1 3 n, 13 
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rtat>%, f-Ynmi 3n s 1 3 p±c^> U n >«MbBt 1 4 £ s 

«8tm 1 o £*t-r & u =3 >mtm h©i^ ^ >?mmk&* * < (^«io 
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